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Background 

• P.A. 96-0026, Green Infrastructure for Clean 
Water Act, signed into law in summer, 2009.   

• A Green Infrastructure Study is mandated under 
§ 15 
– Illinois EPA to report to General Assembly by June 30, 

2010 – we are advising Illinois EPA on this report 

– Report to review “the latest available scientific and 
institutional knowledge to evaluate and document” 
Green Infrastructure practices for urban stormwater 
management 



Green Infrastructure Study 
 

• Illinois EPA contracted with UIC, the Chicago Metropolitan 
Agency for Planning (CMAP), the Center for Neighborhood 
Technology (CNT), and the Illinois-Indiana Sea Grant College 
Program (IISGCP) to undertake the study 
 

• UIC, CMAP, CNT and IISGCP developed their work programs 
and budgets during the summer, and began work on the study 
in September (research now about 50% over) 
 

• We’d appreciate your advice concerning:  
– whether we’re looking at the right things and  
– whether some of the things we’re looking at should be 

emphasized over others 



Scope of the Study: UIC 

• (a) Nature and extent of urban stormwater 
impacts on water quality in watersheds in Illinois 

• (b) …the effectiveness of green infrastructure 
practices to achieve such standards. 

• (g) The feasibility and consequences of devoting 
20% of the Water Revolving Fund to Green 
Infrastructure, water and energy efficiency 
improvements and other environmentally 
innovative activities on a long-term basis [UIC 
with assistance from CNT] 



UIC Science Team Goals 

1. Assess & compare the effectiveness of 
various kinds of green infrastructure  

2. Use modeling to understand the role of 
spatial scale and pattern on effectiveness 



GOAL 1 

• Assess & compare the effectiveness of various 
kinds of green infrastructure  

 

Review of scientific literature 

 

 

 



Literature Review 

Kinds of green infrastructure: 

• Infiltration 

• Buffer 

• Detention 

• Permeable Pavement 

• Filtration 

• Green Roof 

• Constructed Wetland 
 

Vegetated systems; swales, rain gardens 

Vegetated strip along a stream 

Water is detained to reduce peak flow 

Allows water to infiltrate into soil 

Filters pollutants out of storm water 

Designed to reduce runoff 

Helps reduce runoff volume and pollution 



Variables of Interest 

• Volume 

• Quality 

– How to measure? 

– TSS? 

Total Suspended Solids 
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Total Suspended Solids vs. Total Nitrogen 



Preliminary Results 

Effectiveness of green infrastructure for: 

• Volume reduction 

• TN reduction 

• TSS reduction 

 



Preliminary Results - Volume 



Preliminary Results – Total Nitrogen 



Preliminary Results – Total Suspended 
Solids 



Possible Sources of Variability 

• Scale 

– Proper scaling of infrastructure 

• Maintenance of infrastructure 

• Variability in local conditions  

– Influent pollution 

– Soil permeability 

– Rain events 



GOAL 2 

• Use modeling to understand the role of spatial 
scale and pattern on effectiveness 

 



Desirable Model Features 

• Spatially explicit 
– How  do layout and configuration matter over a regional 

scale? 

• Ease of inputting data 
– Maps 
– Data from literature review 

• Tracks the variables we are interested in 
– Volume 
– TSS 
– TN 

• Flexibility to customize 
 



Some Existing Models 

• SWMM: Storm Water Management Model 

• P8: Program for Predicting Polluting Particle Passage 
through Pits, Puddles, & Ponds 

• L-THIA: The Long-Term Hydrologic Impact 
Assessment 

• HSPF: Hydrologic Simulation Program Fortran 

• MUSIC: Model for Urban Stormwater Improvement 
Conceptualization 

• AGNPS: Annualized Agricultural Non Point Source 

 



Scope of Study: CNT 

• (d) The costs and benefits of green vs. grey infra 
structure. 

• (e) Existing and potential new urban storm water 
management regulatory programs and methods and 
feasibility of integrating a State program with existing 
and potential regional and local programs in Illinois 

• (f) Findings and recommendations for adopting an 
urban storm water management regulatory program in 
Illinois which includes performance standards and 
encourages the use of green infrastructure to achieve 
those standards. 

 



















Scope of Study: CMAP 

• (b) Potential urban storm water management 
performance standards to address flooding, 
water pollution, stream erosion, habitat 
quality… 

 

• (c)  The prevalence of green infrastructure 
use in Illinois 



CMAP Research  

• Examining county (Cook, DuPage, Kane, 
Kendall, Lake, McHenry and Will) and local 
(Aurora, Homer Glen, and Crystal Lake) 
stormwater management programs 

• Reviewing standards for: 

– Volume control measures 

– Runoff reduction hierarchy, release rates 

– Water quality management  



Scope of the Study: IISGCP 

• Illinois-Indiana Sea Grant College Program part 
of U-Illinois Extension – outreach and training 
mission 

 

• Will develop Green Infrastructure training 
materials and a dissemination plan for Illinois 
EPA over the summer, 2010 
– Directed to downstate local government officials 

– Directed to downstate Regional Planning Agencies 


